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conspiracy buffs have yearned for 30 years for a witness able to supply conclusive 
evidence about what happened in Dealey Plaza. We now have that witness, thanks to 
technological advances. Computer enhancements of the famous home movie of JFK’s 
motorcade by Abraham Zapruder, as well as scale re-creations using computer anima- 
tion, have settled key issues with a precision unattainable by the Warren 

1 Commission in 1964 or the House Select Committee on Assassinations 
in 1978. They establish- 
es That Oswald had ample time to fire three shots. 

□ That one of the shots — dubbed the “magic bullet” by skeptics — did 
indeed pass through both John Kennedy and John Connally. 

□ That no second gunman, on the grassy knoll or anywhere else, fired 
any shots into Kennedy or Connally. 

The first issue is timing. In 1964, the FBI’s test firing of Oswald’s 
Mannlicher-Carcano rifle determined that a minimum of 2.25 to 2.3 
seconds was necessary between shots to operate the bolt and re -aim. 
Since the first bullet was already in the rifle’s chamber and ready to fire, 
that meant Oswald had to operate the bolt action twice. According to 
the Warren Commission, the fastest he could have fired all three shots 
was 4.5 seconds. The House select committee, in its 1977 reconstruction tests, reduced 
the time necessary for three effective shots to 3.3 seconds. 

The home movie made by Zapruder, a Dallas dressmaker, serves as a time clock for 
the assassination. By figuring when the first and last shots took place, it is possible to 
know how much total time the shooter had. The third shot is the easiest to pinpoint. 
On the Zapruder film, the president is hit in the head at frame 313. No matter what 
number of shots they heard, the witnesses were almost unanimous that the head shot 
was the final one. 

Determining the time of the first shot — the start of the assassination clock — is hard- 
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